Characterization of hyaluronic acid specific hyaluronate lyase (HylP) from Streptococcus pyogenes.
Streptococcus pyogenes is associated with a wide variety of mucosal and invasive infections that claim human life. The conversion from non pathogenic to toxigenic strain of S. pyogenes are thought to be mediated by bacteriophage infection in several cases. The hyaluronic acid (HA) degrading enzyme Hyaluronate lyase (HL) is proposed to be one of the key bacteriophage-encoded virulence factors. In the present work, HL of S. pyogenes bacteriophage H4489A (HylP) was expressed in Escherichia coli, purified and their structural and functional properties were studied. The enzyme exists in an extended trimeric conformation whose function is influenced by calcium ions. The collagenous Gly-X-Y motif of the enzyme influences stability and interact with calcium ions suggesting its role in the enzyme regulation The HylP shows sequential unfolding through the N-terminal domain. The primary catalytic residues of the enzyme seem to be in the first pocket consisting of Asp170 and Tyr182; however the enzyme activity is considerably reduced with mutation in the second pocket consisting of Glu295 and Tyr298. The catalytic residues span between the regions containing 135-308 amino acids where both the catalytic pocket has a prominent positively charged residue. The net positive potential of the cleft may help in recruiting the negatively charged polymeric HA. Interestingly, unlike other phage HLs, HylP is inhibited by l-ascorbic through non competitive manner.